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214 (6) Urine was collected from a retention catheter, and the bladder was washed with air at the end of each collection.
Blood was withdrawn at the midpoint of each period from an indwelling needle in the left femoral vein. To prevent variations in mineralocorticoid activity, aldosterone was infused (60 pg/hr) throughout all experiments, except the chronic PTE administration studies (infra vide), beginning 2 hr before urine was first collected. Water diuresis was induced by the infusion of 600-900 ml of 2.5 % dextrose in water over 60-90 rnin; the rate of the infusion was then adjusted to correspond to the rate of urine flow. After the collection of three control clearance periods of lo-20 min duration, one of several procedures were followed whereby calcium chloride and hypotonic saline were infused at several rates and varying sequences in the absence of PTH or with PTE (Lilly) administration.
In some studies, clearance periods of lo-20 min duration were obtained throughout the whole experiment, while in others urine samples were collected only after the stabilization of serum calcium level following any change in the solution infused. The following types of experiments were performed :
Calcium chloride infusion with saline added later ( 8 dogs). Calcium chloride was added to the creatinine sustaining solution to deliver 7-15 mg Ca++/kg per hr for 6-l 2 hr. The lowest rate (7 mg Ca++/kg per hr) was given first for 3-4 hr. This was followed in some experiments by a higher rate ( 10 mg Ca++/kg per hr) for additional 3-4 hr, and in still others 15 mg Ca++/kg per hr were given for the same period of time. By this technique serum calcium was raised from hypocalcemic levels of 6 mg/ 100 ml to normal and hypercalcemic levels as high as 18 mg/ 100 ml. During the 3rd hr of each rate of calcium infusion the serum calcium level was generally stable. Towards the end of several experiments described above 0.45 % saline replaced the 2.5 % dextrose in water while the calcium infusion was continued at the same rate. The saline was infused at a rate of 20 ml/min for 60-90 min and then adjusted according to the rate of urine flow for an additional 60-90 min. Calcium chloride infusion with acute reduction in glomerular JYtration rate (6 dogs). In six of the above eight dogs, a triple lumen catheter (US Catheter and Instrument) with a balloon attached to its distal end was inserted via the right femoral artery into the aorta to a level above the renal arteries immediately after the induction of anesthesia. Abrupt inflation of the balloon led to cessation of the urine and confirmed its location. Intra-aortic pressure was monitored, both proximal and distal to the balloon, by mercury manometers. Glomerular filtration rate was reduced by the inflation of the balloon during a steady state normocalcemia and/or hypercalcemia before any saline was infused. After each adjustment of the balloon 5 min were allowed for the distal intra-aortic pressure to stabilize at 60-7070 of its control level. Each inflation period lasted 20-40 min while urine was collected for 3-5 clearance periods of 5-7 min duration.
Saline infusion with calcium chloride added later (3 dogs). After control clearance periods, the 2.5 % dextrose in water was discontinued, and 0.45 % NaCl was given at a rate of 20 ml/min for 60-90 min and adjusted thereafter to the rate of urine flow. After 3 hr, calcium chloride was added to deliver 7 to 10 mg Ca++/kg per hr for 3-6 hr more while the hypotonic saline infusion was continued. Calcium chloride and hypotonic saline infusion with acute PTE administration (2 dogs). Calcium chloride, 7-10 mg Ca++/kg per hr, was infused to raise serum calcium to normal levels. Two-hundred units of PTE were then injected intramuscularly every 2 hr for a total of four doses. Two hours after the first PTE injection, the calcium infusion rate was increased to 15 mg Ca++/kg per hr for the rest of the experiment.
Hypotonic saline was added during the last 4 hr of the experiment in a manner similar to that described above.
Chronic PTE administration (2 dogs). Two days after T-PTX, serum calcium was raised from hypocalcemic to normal or hypercalcemic levels by the intramuscular administration of PTE over 3 days. One hundred units of PTE were given at 10 AM and 6 PM on day I after the first clearance studies, at 8 and 10 AM and 6 PM on day 2, and at 8 AM on day 3. Clearance periods of 15-20 min were obtained between 9-10 AM on the 3 consecutive days.
Blood ing formula :
(n-= 12: Coa = 0.91 + 0.08) ( Table l) ." Thus in T-PTX dogs, in spite of hypocalcemia and relative reduction in filtered calcium, there was a preponderance of calcium excretion over that of sodium. With the intramuscular administration of PTE over 3 days (Table 2) , serum calcium became normal by the 2nd day; calcium clearance fell without a change in that of sodium and the CCa/CNa ratio approached normal values. In one dog hypercalcemia developed on the 3rd day and this was associated with increased calcium excretion and elevated Ccs/CN, ratio.
In the absence of PTH, the infusion of CaC12 was followed by an increase in the excretion of both calcium and sodium. In order to compare this relationship with that reported from our laboratory during saline infusion (15), the present data are shown with Cca on the ordinate and CNs. on the abscissa (Fig. 2) . There is a direct and significant relationship between Cos and CNa. However, while the dogs were either hypo-or normocalcemic, a disproportionate increase in Cca relative to CNa was observed (Co, = 2.7 CNa + 0.3, r = 0.76, P < 0.001). During hypercalcemia produced by calcium infusion alone, the slope of the relationship between Cca and CNa was nearer to that seen with saline infusion alone but with a different intercept. percent diffusibility diffusible calcium mg/lOO ml serum = total calcium/100 ml serum x 100
The percent diffusibility of calcium evidenced no appreciable change in any given experiment or in the total group with the various manipulations described above (Fig. 1) The data from the studies when 0.45 Y& saline was infused from the beginning to the end of the experiment are presented in Fig. 3 . Both calcium and sodium clearances increased and the relation between them gradually approached that observed in intact dogs receiving saline infusion ( 15). With hypocalcemia and sodium excretion rates below 250 pEq/min, Cca exceeded CNa and the data fell beyond the 95 % confidence limits observed in the normals.
When sodium excretion exceeded 300 pEq/ min, and serum calcium was low, or normal, the Co,/ CNa ratio was similar to that noted in normal dogs during saline infusion.
With hypercalcemia induced by additional calcium infusion Cca exceeded CNa despite continued saline infusion.
The results obtained with hypercalcemia during 1) calcium infusion alone, 2) calcium infusion and PTE administration, 3) calcium and saline infusion, and 4) calcium and saline infusion with PTE injection are presented in Fig. 4 . There is a direct and significant relationship between calcium and sodium clearance (C,, = CNa + 2.6, r = 0.96, P < 0.001). However, the regression line is above that observed during saline infusion to intact or to hypo-or normocalcemic T-PTX dogs. It is clear that hypercalcemia is associated with a greater calcium clearance for any given level of sodium clearance irrespective of parathyroid hormone administration or saline infusion.
In order to clarify the mechanisms underlying the saluresis induced by calcium infusion, sodiurn excretion was measured during acute reduction in glomerular filtration rate and filtered sodium. Despite the decrease in GFR (lo-35 %), and the concurrent reduction in filtered sodium (14-40 %), the excretion of sodium exceeded control rate (+67 to 488 %) when urinary calcium surpassed the control values (+ 23 1 to 2,740 %). A representative experiment is presented in Table 3 and a summary of all such experiments is given in Table 4 . DISCUSSION These studies demonstrate that the interdependence between the renal clearances of sodium and calcium is altered in the absence of PTH." Despite the hypocalcemia and the consequent decrease in filtered calcium, its clearance was greater than that of sodium. Since PTE administration restored the C&/C& ratio to normal by decreasing Cc% without changes in sodium excretion, it appears that PTH alters the clearance relationship between these ions mainly through its influence on calcium reabsorption.
In the proximal tubule, where the major part of calciulll is reabsorbed (1 l), Frick and co-workers (7) reported no effect of PTE on calcium reabsorption. Widrow and Levinsky (20) The heightened sodium excretion, observed during reduced GFR and filtered sodium load, can only be accounted for by a decrease in tubular reabsorption of sodium. Since sodium diuresis occurred in the absence of saline infusion or extracellular expansion, and in the presence of exogenous aldosterone, it is conceivable that the high filtered calcium and the consequent increase in calcium reabsorption for the decreased sodium reabsorption.
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